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(54) BODY FEELING SIMULATOR SYSTEM 

(57)Abstract: 

PURPOSE: To provide a body feeling simulator system which can be made 
synchronous with an image accurately. 

CONSTITUTION: A reproducing means 1 reproduces an image signal recorded in a 
record mediumand a control signal synchronous to the image signal. A display 
means 2 displays an image depending on the image signal reproduced by the 
reproducing means 1. The control means 32 of a body feeling giving means 3 
controls the operation in the body feeling giving means 3 depending on the control 
signal reproduced by the reproducing means 1. The body feeling giving means 3 
operates synchronously to the image displayed on the display means 2. 



CLAIMS 



[Claim(s)] 

[Claim 1]A reproduction means which reproduces a video signal currently recorded 
on a recording medium. 

A displaying means which displays a picture based on a video signal reproduced by 
the above-mentioned reproduction means. 

A somesthesis grant means to operate with a picture displayed on the above- 
mentioned displaying means. 

Are the above the somesthesis simulator system which it hadand to the above- 
mentioned recording medium. A control signal for controlling the above-mentioned 
somesthesis grant means is recorded synchronizing with the above-mentioned 
video signaland the above-mentioned somesthesis grant means is provided with a 
control means which controls operation based on a control signal reproduced by 
the above-mentioned reproduction means. 

[Claim 2]The somesthesis simulator system according to claim 1 which the above- 



mentioned video signal is a Hi-Vision television signaland is characterized by the 
above-mentioned reproduction means reproducing a Hi-Vision television signal. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the somesthesis simulator system 
by which a seat etc. shake according to the image projected on the screen etc. 
For exampleit is related with the somesthesis simulator system seen by the event 
spaces of every place in recent years. 

[0002] 

[Description of the Prior Art]Generallya somesthesis simulator system projects 
the image reproduced with the playback equipment 104 on the screen 102 by what 
is called the projector 101 for exampleas shown in drawing 4 . And according to the 
image projected on the above-mentioned screen 102the seat 103 shakes by 
control of the teaching unit 105 with the flexibility which is about 2-6 axes in a 
thrust direction (the X-axisa Y-axisZ-axis) and a radial direction (an Mx axisMy 
axisMz axis). Namelythe axis rocked by the shaking degree suitable for the image 
projected on the above-mentioned screen 1 02 is chosenand it usually shakes with 
the flexibility of about four axes at the time. 
When moving intricatelyit shakes with the flexibility of six axes. 

[0003]Some such somesthesis simulator systems are various from a large-sized 
thing to a small thing. For exampleas are shown in drawing 5 and it is shown in the 
thing to which two or more above seats 103a-103d move 1 piece at a timeand 
drawing 6 according to the projected image which was projected on the screen 
102 by the projector 101 According to the projected image which was projected on 
the screen 102 by the projector 101 there are some to which the floor 106 whole 
equipped with the seat 107 moves. 

[0004]Herein order to make the seat 103 rock according to the image projected on 
the screen 102 as mentioned abovethe above-mentioned teaching unit 105 opts 
for the operation which suited the above-mentioned video signal according to the 
simulation program based on the video signal reproduced with the above- 
mentioned playback equipment 104 beforehand. Thereforeif a simulation is actually 
startedthe above-mentioned seat 104 will rock according to the image which the 
above-mentioned teaching unit 105 projects on the above-mentioned screen 102 
by [ of the seat 104 ] carrying out motion control. 
[0005] 

[Problem(s) to be Solved by the Invention]It is necessary to double the timing of 
rocking of the above-mentioned seat 103 with the image projected on the above- 
mentioned screen 102 in this caseand Howeverthis sakeFor examplethe teaching 



unit 105 was generating the control signal which controls rocking of the above- 
mentioned seat 103 by making into a trigger the starting point of the video signal 
reproduced with the above-mentioned playback equipment 1 04. Or the above- 
mentioned playback equipment 104 was reproducing the video signal conversely by 
making into a trigger the starting point of the above-mentioned control signal 
which the above-mentioned teaching unit 1 05 generates. 

[0006]Namelythe video signal for projecting an image on the above-mentioned 
screen 102In order to reproduce the playback equipment 104 and for the teaching 
unit 105 to control operation of the seat 103A synchronization in an image and an 
exact meaning of operation could not be takenbut the processing in the above- 
mentioned playback equipment 104 and the processing in the above-mentioned 
teaching unit 105 were complicated further. Since the timing control of an image 
and operation also needed to be included in the above-mentioned simulation 
program as mentioned abovethe above-mentioned simulation program was 
complicated. 

[0007]As mentioned abovesince the synchronization of an image and operation 
was not able to be taken correctlywhen the image on the screen 102 broke off for 
a certain reasona risk of the state where only the seat 103 is shaking continuing 
was expectedfor example. Thereforein order to prevent the above dangerthe 
special safeguard needed to be formed in such a somesthesis simulator system. 
[0008]Thereforebecause of complication of the processing in the above playback 
equipment 104and the processing in the teaching unit 105safeguard 
equipmentetc.a great investment was needed and the cost cut of the whole 
system was not able to be aimed at. 

[0009]As the above-mentioned teaching unit 105the microcomputer was used and 
it wasfor exampleand when a video signal and the control signal which the above 
teaching units 105 generate were recorded on a recording mediumit had to record 
with a respectively different recorder. For this reasonthat recording processing 
became very complicated. 

[0010]Thenthis invention is made in view of the conventional actual condition like 
***#and has the following purposes. 

[0011]That isthe purpose of this invention is to provide the somesthesis simulator 
system which can take the exact synchronization of an image and a motion. 
[0012]The purpose of this invention can attain simplification of the whole 
systemand there is in providing the somesthesis simulator system which can aim 
at a large cost cut. 
[0013] 

[Means for Solving the Problem]In order to solve an above-mentioned technical 
problema somesthesis simulator system concerning this inventionA reproduction 
means which reproduces a video signal currently recorded on a recording 
mediumand a displaying means which displays a picture based on a video signal 
reproduced by the above-mentioned reproduction meansAre a somesthesis grant 
means to operate with a picture displayed on the above-mentioned displaying 
means a somesthesis simulator which it hasand to the above-mentioned recording 



medium. A control signal for controlling the above-mentioned somesthesis grant 
means is recorded synchronizing with the above-mentioned video signaland the 
above-mentioned somesthesis grant means is provided with a control means which 
controls operation based on a control signal reproduced by the above-mentioned 
reproduction means. 

[0014]The above-mentioned video signal of a somesthesis simulator system 
concerning this invention is a Hi-Vision television signaland the above-mentioned 
reproduction means reproduces a Hi-Vision television signal. 
[0015] 

[Functionjln the somesthesis simulator system concerning this inventiona 
reproduction means reproduces the video signal currently recorded on the 
recording mediumand the control signal in sync with the above-mentioned video 
signal. A displaying means displays the picture based on the video signal 
reproduced by the above-mentioned reproduction means. The control means of a 
somesthesis grant means controls the operation in the above-mentioned 
somesthesis grant means based on the control signal reproduced by the above- 
mentioned reproduction means. The above-mentioned somesthesis grant means 
operates synchronizing with the picture displayed on the above-mentioned 
displaying means. 

[0016]In the somesthesis simulator system concerning this inventionthe above- 
mentioned video signal is a Hi-Vision television signal. The above-mentioned 
reproduction means reproduces a Hi-Vision television signal. 
[0017] 

[Example]Hereafterit explainsreferring to drawings for one example of this 
invention. 

[0018]Record / playback equipment 1 in which the somesthesis simulator system 
concerning this invention performs record and reproduction of a video signal and a 
control signal as shown in drawing 1 It has the projector 2 which is a displaying 
means which displays the picture based on the video signal reproduced with 
above-mentioned record / playback equipment 1 on the screen 21 and a 
somesthesis grant means 3 to operate synchronizing with the picture displayed on 
the above-mentioned screen 21 based on the control signal reproduced with 
above-mentioned record / playback equipment 1 . 

[001 9]The above-mentioned somesthesis simulator system is provided with the 
teaching unit 4 which opts for operation of the above-mentioned somesthesis 
grant means 3 based on the video signal reproduced with above-mentioned record 
/ playback equipment 1. 

[0020]Above-mentioned record / playback equipment 1 record simultaneously the 
video signal which is a Hi-Vision television (henceforth HDTV) signaland the 
control signal which controls operation of the above-mentioned somesthesis grant 
means 3 on a recording mediumThe video signal which is a HDTV signal 
simultaneously recorded on the recording mediumand the control signal which 
controls operation of the above-mentioned somesthesis grant means 3 are 
reproduced. 



It is the digital VTR which suits the HDTV studio standard specified by BTA and 
SMPTE. 



[0021 ]The format in the case of record has applied the recording format of 1-inch 
digital VTR specification as shown in drawing 2f or example. The recording format 
shown in above-mentioned drawing 2 is roughly dividedand comprises the video 
track 5the audio track 6and the time code track 7. 

[0022]The above-mentioned audio track 6 comprises the eight channel tracks 
CH1-CH8 and the cue audio tracks Q. 

[0023]According to the above recording formatsthe mode at the time of recording 
an audio signal with this record / playback equipment 1 has applied the 3-1 
surround system in 32 kHz/A mode. 

[0024]If it explains concretelyleft channel data will be recorded on one-channel 
track CH1 Light channel data is recorded on two-channel track CH2center channel 
data is recorded on three-channel track CH3and surround channel data is 
recorded on four-channel track CH4. 

[0025]This record / playback equipment 1 record the video signal which is a HDTV 
signal on the above-mentioned video track 5. 

[0026]Herethe program of the simulation as which the above-mentioned teaching 
unit 4 was determined beforehand is incorporated. When it explains concretelythe 
above-mentioned teaching unit 4Based on the video signal recorded on the 
above-mentioned video track Saccording to the program of the above-mentioned 
simulationdetermine rocking of the somesthesis grant means 3and as shown in 
above-mentioned drawing 1t he determined rockinglt divides into a thrust direction 
(an Mx axisMy axisMz axis) and a radial direction (the X-axisa Y-axisZ~axis)and 
the angle of the axis for all directions is detected. And the angle of each detected 
shaft orientations is changed and outputted to the recordable signal according to 
the audio signal of record / playback equipment 1. Thereforerecord / playback 
equipment 1 records the signal outputted from the above-mentioned teaching unit 
4 on five-channel track CHS of the above-mentioned audio track 6and six-channel 
track CH6. 

[0027]That isrecord / playback equipment 1 once records a video signal on a 
recording mediumand above-mentioned record / playback equipment 1 reproduce 
the recorded video signal. And the teaching unit 4 opts for the operation according 
to the reproduced image contentsand changes and outputs it to the record signal 
of a thrust direction and a radial direction based on the operation. 
Thereforeabove-mentioned record / playback equipment 1 make a control signal 
the record signal of the thrust direction from the above-mentioned teaching unit 
40ne frame is recorded on the above-mentioned channel track CHS by turns in 
order of every MxMyand Mzand one frame is recorded on the above-mentioned 
channel track CH6 by turns in order of every XYand Z by making the record signal 
of a radial direction into a control signal. 

[0028]When reducing the number of axes to control (i.e.when rocking of the 
above-mentioned somesthesis grant means 3 is smalOthe above-mentioned 



teaching unit 4 outputs the signal about the axis used as the object as a non- 
signal. 

[0029]As mentioned abovethis record / playback equipment 1 record the video 
signal which is a HDTV signal on a recording mediumand it records the control 
signal of rocking of the above-mentioned somesthesis grant means 3 in sync with 
the above-mentioned video signaL 

[0030]Above-mentioned record / playback equipment 1 reproduce the control 
signal of rocking of the above-mentioned somesthesis grant means 3 in sync with 
the video signal which is a HDTV signal recorded on the recording mediumand the 
above-mentioned video signal. 

[0031]The above-mentioned somesthesis grant means 3 comprises the rocking 
sections 31 such as a seatand the control section 32 which controls the above- 
mentioned rocking section 31 as shown in above-mentioned drawing 1 . 
[0032]The servo motors 322x322yand 322z for the above-mentioned control 
section 32 to make the above-mentioned rocking section 31 rock by the degree 
corresponding to the image projected on the screen 21322mx322myand 322mzlt 
comprises the controller 321 which controls respectively the drive in the above- 
mentioned servo motors 322x322yand 322z322mx322myand 322mz based on the 
control signal from the record / playback equipment 1 mentioned above. 
[0033]The above-mentioned servo motors 322x322yand 322z322mx322myand 
322mz support respectively the driving shaft XYand ZMxMyand Mz. 
It drives to corresponding shaft orientations. 

By namelythe thing which the above-mentioned servo motors 322x322yand 
322z322mx322myand 322mz drive respectively by control based on the control 
signal from above-mentioned record / playback equipment 1 of the above- 
mentioned controller 321. The above-mentioned rocking section 31 will shake with 
the flexibility of about 2-6 axes corresponding to the image projected on the 
screen 21. 

[0034] Operation of the somesthesis simulator system which carried out the above 
composition is explained below. 

[0035]Above-mentioned record / playback equipment 1 record first the video 
signal which is a HDTV signal on a recording medium according to the recording 
format of 1 -inch digital VTR specification. And above-mentioned record / 
playback equipment 1 reproduce the once recorded above-mentioned video 
signaland supplies the video signal to the teaching unit 4. 
[0036]Based on the video signal from above-mentioned record / playback 
equipment 1the above-mentioned teaching unit 4 determines rocking in the 
somesthesis grant means 3 according to a simulation programgenerates the record 
signal according to the determined rockingand supplies it to above-mentioned 
record / playback equipment 1 . 

[0037]The record signal from the above-mentioned teaching unit 4 is synchronized 
with the above-mentioned video signal as a control signal for controlling rocking of 
the somesthesis grant means 3and above-mentioned record / playback equipment 
1 record it on a recording medium. 



[0038]Above~mentioned record / playback equipment 1 reproduce the video signal 
which is a HDTV signal recorded on the recording medium according to the 
recording format of Unch digital VTR specificationthe control signal for 
controlling rocking of the somesthesis grant means 3 in sync with the above- 
mentioned video signaland an audio signal. 

[0039]Although above-mentioned record / playback equipment 1 supply the 
reproduced above-mentioned video signal to the projector 2 and it is not 
illustrating the audio signal which supplied the reproduced above-mentioned 
control signal to the somesthesis grant means 3and was reproducedit is supplied 
to a voice output part provided with the speaker arranged based on 3-1 surround 
system. 

[0040]The above-mentioned projector 2 projects the picture based on the video 
signal from above-mentioned record / playback equipment 1 on the screen 21. 
Thereforethe image based on the above-mentioned video signal projects on the 
screen 21. The above-mentioned voice output part outputs the sound based on 
the audio signal from above-mentioned record / playback equipment 1 from each 
loudspeaker. 

[0041] On the other handin the above-mentioned somesthesis grant means 3the 
controller 321 of the control section 32 controls respectively the servo motors 
322x322yand 322z322mx322myand 322mz based on the control signal from above- 
mentioned record / playback equipment 1. 

[0042]The above-mentioned servo motors 322x322yand 322z322mx322myand 
322mz are respectively driven by control by the above-mentioned controller 321. 
Thereforethe rocking section 31 shakes with the flexibility of about 2-6 axeswhen 
the above-mentioned servo motors 322x322yand 322z322mx322myand 322mz 
drive. 

[0043]As mentioned abovein this somesthesis simulator systemwith record / 
playback equipment 1 according to the recording format of inch digital VTR 
specificationa video signal and the control signal which controls rocking of the 
somesthesis grant means 3 are synchronizedand it is recording simultaneously. 
When the recording medium recorded in this way is reproducedsince the 
reproduced control signal has taken the image and synchronization which are 
projected on a screenit can take correctly the synchronization of rocking of the 
above-mentioned image and the somesthesis grant means 3. 
[0044]Since it is not necessary to perform timing control of rocking of an image 
and the somesthesis grant means 3the processing in record / playback equipment 
land the teaching unit 4 and a simulation program can be simplified respectively. 
That isthe cost cut of the whole system can be aimed at. 

[0045]Rocking according to a video signal is changed into a record signal in the 
teaching unit 4and the video signal and the above-mentioned record signal are 
recorded as a control signal with record / playback equipment 1. That issince the 
recorder which records a video signaland the recorder which records a control 
signal are in agreementa video signal and a control signal are easily recordable. 
[0046]Since the above-mentioned video signal is a high vision signalthe device at 



the time of reproducing can be adapted in the digital VTR of all high vision signal 
playback equipmentfor examplethe optical disk player for Hi-Visionand other 
methods for Hi-Visionetc. For this reasonas shown in drawing 3 not only in a 
large-sized somesthesis simulator systemfor exampleit is applicable to the home 
small somesthesis simulation chair using the above high vision signal playback 
equipment 9. 

[0047]In this casea video signal and a control signal play the optical disc etc. 
which were recorded as mentioned above with the above-mentioned high vision 
signal playback equipment 9. The video signal reproduced with the above- 
mentioned high vision signal playback equipment 9 is supplied to the display 10and 
the picture based on the above-mentioned video signal is displayed on the above- 
mentioned display 10. At this timewhen the motor controller 82 controls rocking of 
the seat 81 based on the control signal reproduced with the above-mentioned high 
vision signal playback equipment 9the seat 81 shakes by the degree corresponding 
to the picture currently displayed on the above-mentioned display 10. 
[0048]As mentioned abovealthoughas for a home small simulation chaira scale 
becomes small compared with a large-sized somesthesis simulation systemthe 
same motion as the above-mentioned large-sized somesthesis simulation system 
can be enjoyed on parenchyma by using the optical disc for Hi-Vision. 
[0049]Although the teaching unit 4 shown in above-mentioned drawing 1 shall 
generate the control signal of rocking according to the program of a simulationFor 
exampleas shown in drawing 7t he sensors 41x41yand 41 z which three axes (XYZ) 
are located in the above-mentioned teaching unit 4and detect an angle 
respectively may be formedand the camera 200 which has a recording function for 
the record / playback equipment 1 shown in above-mentioned drawing 1 to 
replace may be connected. 

[0050]Namelythe sensors 41x41yand 41 z by which the above-mentioned teaching 
unit 4 detects the swing state of the above-mentioned camera 200It has the 
signal amplification converter 42 which changes into the recordable signal 
according to the audio signal of the camera 200 the swing state detected by each 
above-mentioned sensors 41x41yand 41 z. And the camera 200 which has a 
recording function is connected to the above-mentioned teaching unit 4. 
[0051]The swing state 200 of the camera 200i.e.a camerais locatedand each 
above-mentioned sensors 41x41yand 41 z detect an angle. For examplean X axial 
direction is locatedand the above-mentioned sensor 41 x detects an angleand 
outputs it to the signal amplification converter 42 by making the detected position 
and an angle into X end-play movement information. Also about the above- 
mentioned sensor 41 y and the above-mentioned sensor 41zlike the above- 
mentioned sensor 41xthe position of Y shaft orientations and Z shaft orientations 
and an angle are detected respectivelyand it outputs to the signal amplification 
converter 42 respectively as Y end-play movement information and Z end-play 
movement information. 

[0052]As mentioned abovethe sensors 41x41yand 41 z divide rocking of the camera 
200 into a thrust direction and a radial directionand detect it. 



[0053]The above-mentioned signal amplification converter 42 is changed into the 
signal which can record the rocking information on each axis from the above- 
mentioned sensors 41x41yand 41 z based on the recording format applied with the 
camera 200for examplethe recording format of the Unch digital VTR specification 
shown in above-mentioned drawing 2 . Namelythe above-mentioned signal 
amplification converter 42 divides the rocking information on each above- 
mentioned axis into a thrust direction and a radial directionchanges it into a 
recordable signaland is outputted to the camera 200 by making the changed record 
signal of a thrust direction and a radial direction into a control signal. 
[0054]Thereforethe camera 200 is recorded on channel track CHS and channel 
track CH6 which were shown in above-mentioned drawing 2 according to the 
recording format which was able to define the control signal of the thrust direction 
from the above-mentioned signal amplification converter 42and a radial direction. 
[0055]By having the above compositiona video signal and a control signal can be 
synchronizedand it can record simultaneouslyand is easily recordable. 
[0056]Hereit rides on a speed boardand if the above-mentioned teaching unit 4 is 
fixed to a hull and the above-mentioned camera 200 performs VTR 
photographysimultaneously with VTR photographythe above-mentioned teaching 
unit 4 will detect rocking of the camera 200 under photographyfor example. And 
the above-mentioned camera 200 records an imageand it also records **** of a 
hull on videotape. Thussynchronizing with the image projected on rocking and the 
screen 21 the somesthesis grant means 3 is rocked by playing the recorded 
videotape with record / playback equipment 1 of the somesthesis simulation 
system shown in above-mentioned drawing 1 . 

[0057]Or synchronizing with the picture displayed on the displaying means 10the 
seat 81 is rocked by reproducing with the high vision signal playback equipment 9 
of the home small somesthesis simulation chair shown in above-mentioned 
drawing 3 . 

[0058]That iswhen an image is reproduced with above-mentioned record / 
playback equipment 1or the above-mentioned high vision signal playback 
equipment 9**** of a hull will also be reproduced simultaneously. That isit can re- 
experience having actually experienced onboard. 
[0059] 

[Effect of the Invention]In the somesthesis simulator system concerning this 
inventiona reproduction means reproduces the video signal currently recorded on 
the recording mediumand the control signal in sync with the above-mentioned 
video signal. A displaying means displays the picture based on the video signal 
reproduced by the above-mentioned reproduction means. The control means of a 
somesthesis grant means controls the operation in the above-mentioned 
somesthesis grant means based on the control signal reproduced by the above- 
mentioned reproduction means. The above-mentioned somesthesis grant means 
operates synchronizing with the picture displayed on the above-mentioned 
displaying means. Therebythe exact synchronization of an image and a motion can 
be taken. Simplification of the whole system can be attained and a large cost cut 



can be aimed at. 

[0060]In the somesthesis simulator system concerning this inventionthe above- 
mentioned video signal is a Hi-Vision television signal. The above-mentioned 
reproduction means reproduces a Hi-Vision television signal. Therebythe exact 
synchronization of an image and a motion can be taken. Simplification of the whole 
system can be attained and a large cost cut can be aimed at. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the composition of the somesthesis simulator 
system of the example concerning this invention. 

[Drawing 2] It is a figure showing the recording format of 1-inch digital video 
recorder specification. 

[Drawing 3] It is a figure showing the composition at the time of applying the 
above-mentioned somesthesis simulator system in a home small simulation chair. 
[Drawing 4] It is a figure for explaining the composition of the conventional 
somesthesis simulator system. 

[Drawing 5] A seat is a figure showing the somesthesis simulator system which 
shakes 1 piece at a time. 

[Drawing 6] It is a figure showing the somesthesis simulator system by which the 
whole floor shakes. 

[Drawing 7] It is a figure showing the composition at the time of forming a position 
and an angle detection sensor to a teaching unit. 
[Description of Notations] 

1 Record/playback equipment 

2 Projector 

3 Somesthesis grant means 

4 Teaching unit 
21 Screen 

31 Rocking section 

32 Control section 
321 Controller 

322x 322y and 322z Servo motor 
322mx322myand 322mz Servo motor 



